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This CPG provides evidence–based guidance for the 
treatment of frostbite and immersion foot.

Purpose
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Presentation is based on the JTS Frostbite and Immersion Foot Care CPG, 26 Jan 2017 (ID:59). 
It is a high-level review. Please refer to the complete CPG for detailed instructions. Information 
contained in this presentation is only a guideline and not a substitute for clinical judgment. 

https://jts.amedd.army.mil/assets/docs/cpgs/JTS_Clinical_Practice_Guidelines_(CPGs)/Frostbite_Immersion_Foot_Care_26_Jan_2017_ID_59.pdf
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Cold Injury/Frostbite

 Can also be described as superficial and full thickness similar 
to burns.

 Extent of injury is not easy to know immediately.  The 
ultimate grade will not be known until treatment has been 
attempted and a period of time has passed.

Background
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∎ Patients with frostbite should have the affected extremity 
rapidly rewarmed in 104-108°F water for 15-30 minutes.

∎ Thrombolytic therapy should be considered if available.

∎ Patients with immersion foot should be treated with dry heat.

Summary
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Summary
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YesNo

Trauma Evaluation
Correct Hypothermia

 Rapid re-warming of affected area in 104-108°F water
 Surgical consultation

Debride blisters
Supportive care

Consider tPA therapy
See Thrombolytic Therapy

Delayed surgical debridement
Consider hyperbaric oxygen

Full 
thickness 

injury?

Injury of 
extremity?

Clinical Identification of Cold Injury

YesNo



∎Risk factors for cold injury include a combination of

 Low absolute temperature

 Duration of exposure

 Racial background

 Smoking

 Altitude

Evaluation
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∎ Evaluation for Cold Injury/Frostbite
 Identification of injury

 Injury expected to have occurred when there is pain and swelling or 
gross signs of ischemia or skin injury

∎ Evaluation includes:
 Standard trauma evaluation

 Identifying and correcting underlying hypothermia

 Preventing refreezing of suspected cold injury

Evaluation: Cold Injury/Frostbite
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∎ 4 Broad Categories
 1st Degree: Superficial skin injury; pain on re-warming, numbness, hyperemia, 

occasional blue mottling, swelling and superficial desquamation 
(desquamation starts at about 5 days) 

 2nd Degree: Partial thickness injury to skin; in addition to first degree findings, 
vesiculation of the skin surrounded by erythema and edema (appears around 
day 2) 

 3rd Degree: Entire thickness of skin extending into subcutaneous tissue; bluish 
to black and nondeformable skin, hemorrhagic blisters, vesicles may not be 
present, eventual ulcerations can be expected; area will likely be surrounded 
by 1st or 2nd degree injury 

 4th Degree: Similar to third degree, but full thickness damage including bone. 
Area may be cold to touch and may feel stiff or woody. 

Frostbite Categories
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∎ Rapid rewarming at 104-108ºF (40-42ºC) for 15-30 minutes

 Temperature is important. DO NOT just place in warm to touch water.

 Warm water and verify temperature; too hot will cause burns.

∎ Liberal pain control is imperative with combination of narcotic 
and non-steroidal medications as rewarming will be very 
painful.

∎ No tobacco or nicotine

∎ Transfer to higher level of care when able for any full 
thickness injuries. Mild injury can likely be managed at site of 
injury.

Treatment: Frostbite
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∎ Thrombolytic therapy
 Should be attempted within 24 hours of the start of injury for severe injuries 

with evidence of circulatory compromise (ischemic discoloration of distal 
digits/absent pulses, etc.).

 Should only be done at location capable of dealing with bleeding 
complications.

∎ Additional measures can include
 Topical aloe vera

 Hyperbaric oxygen

 Whirlpool therapy with exercise

∎ Surgical debridement should not be performed in the operational 
environment.

Treatment: Frostbite
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∎ Presentation 
 Immersion foot is also known as trench foot.

 Water logging of the foot.

 Prolonged exposure results in hyperemic, mottled, painful and 
edematous foot which can progress into hypoperfusion, ulceration and 
gangrene.

∎ Risk factors
 Continuous moist environment

 Low absolute temperature

• Cold temperature: approximately 12 hours before onset

• Warm temperature: approximately 48 hours before onset

Evaluation: Immersion Foot
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Treatment of Immersion Foot

∎ In contrast to frostbite, air dry extremity at room temperature.

∎ Do not routinely provide antibiotics, but if concerned for infection treat 
for streptococcal, staphylococcal and P. aeruginosa based on local 
antibiogram.

∎ Pain control and debridement of necrotic tissue may be required.

Treatment: Immersion Foot
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∎ Intent (Expected Outcomes) 

 When cold injury is identified, rapid re-warming of the affected tissue 
in 104-108°F water is expected as early as possible. 

 Initiate thrombolytic therapy within 24 hours when appropriate. 

∎ Performance/Adherence Measures 

 Re-warming of the affected tissue in 104-108°F water is expected 
immediately after evaluation. 

 Thrombolytic therapy, if available and warranted, within 24 hrs. 

 Prevent refreezing of warmed tissue. 

∎ Data Source 

 Patient record 
 Department of Defense Trauma Registry (DODTR) 

PI Monitoring

14



1. Orr K, Fainer D. Cold Injuries in Korea During Winter of 1950-51. Army Medical Research Laboratory, Fort 
Knox, Kentucky. 1 November 1951. 

2. Cold Weather-related Injuries; U.S. Armed Forces, July 2004-June 2009. MSMR. 2009; 16(9):2-6 

3. Hall A, Evans K, Pribyl S. Cold Injury in the United States military population: current trends and comparison 
with past conflicts. J Surg Educ. 2010;67(2):61-65 

4. Murphy J, Banwell P, Roberts A, et al. Frostbite: Pathogenesis and Treatment. Journal of Trauma: Injury, 
Infection, and Critical Care. 2000;48(1):171-178 

5. DeGroot D, Castellani J, Williams J, et al. Epidemiology of U.S. Army Cold Weather Injuries, 1980-1999. 
Aviation, Space, and Environmental Medicine. 2003; 74(5):564-570 

6. Hashmi M, Rashid M, Haleem A, et al. Frostbite: epidemiology at high altitude in the Karakoram mountains. 
Ann R Coll Surg Engl. 1998 Mar;80(2):91-5 

7. Martin D, Ince M, Goedhart P, et al. Abnormal blood flow in the sublingual microcirculation at high altitude. 
Eur J Appl Physiol (2009) 106:473–478 

References

15



8. McMahon A, Howe A. Cold Weather Issues in Sideline and Event Management. Current Sports Medicine 
Reports. 2012; 11(3):135-141 

9. Wrenn K. Immersion Foot: A Problem of the Homeless in the 1990s. Arch Intern Med. 1991;151:785-788 

10. Roche-Nagle G, Murphy D, Collins A, et al. Frostbite: management options. European Journal of Emergency 
Medicine. 2008; 15:173-175 

11. Bruen K, Ballard J, Morris S, et al. Reduction of the Incidence of Amputation in Frostbite Injury with 
Thrombolytic Therapy. Arch Surg. 2007; 42:546-553 

12. Gonzaga T, Jenabzadeh K, Anderson C, et al. Use of Intra-arterial Thrombolytic Therapy for Acute Treatment 
of Frostbite in 62 Patients with Review of Thrombolytic Therapy in Frostbite. J Burn Care Res. 2016 Jul; 37(4): 
e323-e334. 

13. Twomey J, Peltier G, Zera R. An open-label study to evaluate the safety and efficacy of tissue plasminogen 
activator in treatment of severe frostbite. J Trauma. 2005;59:1350-1354. 

14. Murray C, Cohen J, Solish N. Treatment of focal hyperhidrosis. J Cutan Med Surg. 2007;11(2):67-77 

References

16



∎ Appendix A: Clinical Identification of Cold Injury

∎ Appendix B: Additional Information Regarding Off-Label Uses 
in CPGs

Appendices in CPG
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